Comparison of Effects of Eye Movements and Stimulus
with respect to the retina both when our eves move a nd when the object moves, but in one case we perceive a stationary object, in the other case a moving object. How can we tell the difference?
One approach to this question was proposed by Helmholtz (10) over a century ago. He suggested that when efferent impulses go to the eye muscles, other impulses go simultaneously to areas within the brain. The impulses to the brain would indicate that an eye movement is occurring and that movement of the image with respect to the retina is due to movement of the eye and not to movement of the object. W. James (12) vigorously disputed this hypothesis, but similar hypotheses have been suggested to explain how an insect differentiates between its own movement and movement generated by external forces (1 1), why salamanders make continuous circling movements after eye rotation (Is), and how stability of perceived space is maintained in man (19). The impulses from a motor area to a sensory system have been referred to as a "corollary discharge" (18, 19 were used in these experiments.
The methods used for training the monkey to look at a fixation point, for restraining the monkey, and for recording unit activity have been described in detail (4-6, 23). For each unit studied there were three experimental steps. First, the receptive-field characteristics of the unit were determined, sometimes only approximately. The units considered in this report gave excitatory responses to a stationary or slowly moving slit of light, had receptive fields located around the fovea1 area with circular, simple, or complex organization (when such detail was determined), and were in the striate cortex (as verified from histological sections after the experiments). Second, a rapid 20" eye movement across a stationary stimulus was elicited. The stimulus was somewhat longer than the most effective stationary slit of light and was placed so that the receptive field of the unit crossed it at the midpoint of the eye movement. Other details of steps one and two were the same as in the preceding experiments (24). Finally, the monkey held its eyes stationary during a fixation period and the same stimulus was moved rapidly across the receptive field. The slit of light produced by the projector was reflected off a mirror onto the screen in front of the monkey. The mirror was mounted on the stem of a galvanometer so that it could be rotated rapidly to produce stimulus movements as rapid as eye movements.
Slower rates of movement could also be produced by movement of the galvanometer or the projector. ulus is shown in Fig. 2A . The response of this same unit to an eye movement across a stationary stimulus is shown in Fig. 413 
